Frontal lobes Sustained attention Elevator Counting task Test of Everyday Attention a b s t r a c t
Deficits in sustained attention may lead to action slips in everyday life as irrelevant action sequences are inappropriately triggered internally or by the environment. While deficits in sustained attention have been associated with damage to the frontal lobes of the brain, little is known about the role of the frontal lobes in the Elevator Counting subtest of the Test of Everyday Attention. In the current study, 55 frontal patients subdivided into medial, orbital and lateral subgroups, 18 patients with posterior lesions and 82 healthy controls performed the Elevator Counting task. The results revealed that patients with medial and left lateral prefrontal lesions were significantly impaired on the task compared to healthy controls.
Research suggests that patients with medial lesions are susceptible to competition from task irrelevant schema; whereas the left lateral group in the current study may fail to keep track of the tones already presented.
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Sustained attention is the ability to maintain conscious processing of a series of repetitive events presented at a moderately slow pace over a prolonged period of time. Without the ability to sustain attention, the presentation of such non-stimulating, repetitive events would lead to habituation and distraction to other stimuli (Robertson, Manly, Andrade, Baddeley, & Yiend, 1997) . In everyday life, slips in sustained attention in healthy individuals might lead to putting salt instead of sugar on your cereal or adding milk to a coffee that was requested black (Reason, 1977) . Such slips are thought to occur when attention to the task in hand diminishes due to monotony, anxiety or attending to more than one task at a time.
A number of tests have been devised to assess sustained attention in both healthy individuals and neurological patients. Examples include the Sustained Attention to Response Test (Robertson et al., 1997) and the Elevator Counting subtest from the Test of Everyday Attention (TEA; Robertson, Ward, Ridgeway, & Nimmo-Smith, 1994 ). In such tasks, individuals are required to either respond to all the digits in a sequence except for the digit 3 or count the number of events which are presented at a slow rate so that attention deteriorates. Typically, healthy individuals' produce longer reaction times or the number of events missed increases as the time on task increases (Jerison & Pickett, 1963; Mackworth, 1950) .
Vigilance network theories implicate the right fronto-parietalthalamic network in the maintenance of sustained attention (Parasuraman, Warm, & See, 1998; Stuss & Benson, 1984) . Indeed, patients with frontal lobe lesions are impaired on tasks assessing sustained attention (Molenberghs, Gillebert, Schoofs, Dupont, Peeters, & Vandenberghe, 2009; Shallice, Stuss, Alexander, Picton, & Derkzen, 2008; Wilkins, Shallice, & McCarthy, 1987) . Moreover, neuroimaging studies have shown activation in the frontal lobes while healthy volunteers perform sustained attention tasks (Lawrence, Ross, Hoffmann, Garavan, & Stein, 2003; Pardo, Fox, & Raichle, 1991) . In particular, the frontal lobes, including the anterior cingulate, are thought to be important for detecting targets and executive control (Posner & DiGirolamo, 1998; Posner & Petersen, 1990) , the right frontal and bilateral parietal areas are associated with sustaining attention over time (Pardo et al., 1991; Posner & Petersen, 1990) , and the thalamus, midbrain, and reticular system are associated with cortical arousal (e.g. Paus et al., 1997) .
The TEA was devised as an ecologically valid test of different aspects of attention (Robertson et al., 1994) . The Elevator Counting subtest of the TEA assesses the ability to sustain attention by presenting a long series of tones at a slow rate where the most favorable strategy for successful performance is to count the tones rather than estimate their number (Cordes, Gelman, Gallistel, & Whalen, 2001) . Studies have demonstrated impairments in frontal patients on similar sustained counting tasks. For example, Wilkins
